Introduction
The computerized system described in this article com- The analyses are carried out by four staffmembers, two of whom work only in the morning. Before the introduction of the computerized system, the Laboratory had already implemented an efficient manual system that enabled the staff to cope with the work-load, although it entailed a great deal of paperwork. The computerized system pays for itself mainly by completely eliminating this unproductive and error-prone use of the staffs time. Another major drawback of the manual system was the effort required by the staff to assist researchers with statistical processing of results accumulated over long periods of time.
Before embarking on the in-house development of a computerized system, the Laboratory considered the systems developed by two other local analytical laboratories, a well as proposals from computer vendors. figure 3 . The map appearing on the graph was fed into the system by means of the digitizing tablet. The operators can create any number of such maps and can use a particular map in any kind of graph.
The results stored in the system can also be placed onto magnetic tapes and used as input to other specialized information systems.
Experience with the system and conclusions
Since the Laboratory was able to cope with its work-load before the introduction of the computerized system, there has not been any dramatic increase in output. However, the Laboratory's staff now have about 40% more time available for non-routine work and should be able to cope easily with anticipated future increases in the workload.
In addition, clerical errors are now fairly rare, and the Laboratory provides a much better service to its clients.
The system is menu driven, and particular emphasis has been placed on minimizing the number of times that the operators have to interact with the system and the number of keystrokes required per interaction. The system proved to be sufficiently friendly for the Laboratory's staff to operate it without the benefit of formal training and long before the availability of a user's manual. Although the system functions automatically to a high degree, the operators are in full control of the system at all times and have been able to cope with all the problems and exceptional situations encountered thus far without having to resort to handling such problems outside of the system.
In the opinion of the authors, much of the success of the system is due to the fact that there was close co-operation between the designers and users of the system during the design phase, with the first author contributing his knowledge of computer systems and the second his knowledge of the Laboratory's needs. A further important factor was the fact that the system was implemented in the Laboratory on the computer used to run the system. Also, parts of the system were already being used, while other parts were still being developed. This exposed the designers to user feedback for over a year and enabled the original specification of the system to converge towards the actual needs of the Laboratory.
Although every effort should be made to set up the original specifications as accurately and completely as possible, a system of this size can never be completely specified in advance before experience of the actual use of the system. Designers of similar systems would be well advised to make every effort to build changeability into their systems. 
